Abstract
Introduction
Light and life go hand-in-hand. Our perception of space is dependent upon light; it is not possible to gauge spatial relationships with the lack of light. Light is capable of changing the quality of space and phenomenon. It illuminates objects, and shadows casted from light change the monotony of space, contrasting our mental picture. Nothing is more conducive to a healthy and pleasant house than adequate sunlight.
The traditional architecture of Iran has been a subject of scrutiny for decades, and via such researches, many mysterious tricks are discovered, with architects utilizing them to create meaningful spaces (Arjmandi, Tahir, & Shabani, 2010) . Besides its functional aspect, day lighting was important in traditional architecture, due to its spiritual and decorative aspects. Day lighting was integrated with other elements of architecture, and remains inseparable from it.
In the Hot-Arid region of Iran, lower levels of humidity and the lack of clouds results in extreme temperature fluctuations during both day and night (Iranmanesh & Bigdeli, 2009 ).This phenomenon prompted designers and architects to use natural climatic approaches in order to adapt to these harsh conditions (Taleghani, Behboud, & Heidari) . Thus, in this region, more than a few architectonic elements, with those illustrating various strategies, have been developed with major environmental and cultural potentials.
The majorities of traditional houses are introverted, or look inwards. All the spaces were arranged around an open, rectangular courtyard that links the different areas of the house. The arrangement follows certain geometrical configuration. This paper aims to examine the factors and spaces in traditional Iranian houses, related to daylight.
Methodology
In order to analyze the criteria of traditional houses, the researcher used multiple case studies (Yin, 2009) and examined twenty traditional houses located in different cities of the Hot-Arid region. Based on the data from the Cultural Heritage Organization in Iran, twenty traditional houses that are still in good condition were selected. Other selection criteria for case studies include are; all these houses must registered with the Cultural Heritage Organization in Iran; they were all built between 1850-1880 AD (Qajarian era -the prominent point in the architecture of this era was housing, so these samples are the best samples in Iran); and located in the Hot-Arid region. Field trips to these twenty selected traditional houses were carried out by the primary author in year 2012 (August-November). With a set of checklist, nonparticipation observation and systematic photography record were collected during the field trips.
Hot-Arid region of Iran
In different regions of the world, due to its climate, will employs its own construction techniques, materials, and designs in its respective buildings (Moosavi, 2011) . The Hot-Arid region encompasses the majority of the central Iranian plateau (Daniel, 2006 )(see figure1). Summer is very hot and arid, while winter is very cold, with less rain and snow. The sky, for the most part of the year, remains cloudless, while the temperature fluctuates greatly in this area (Kasmaei, 2003; Qobadian, 2006) . Due to these climate factors, the builders should provide logical solutions to ensure comfort (Soflaee, 2005) .
Traditional Houses
Houses in traditional architecture of Iran were all based on special principles, which still remain in practice today (Pirnia, 2005) . All of these buildings were built in order to fulfill people's requirements (Arjmandi et al., 2010) . It emphasizes the relationship between the building and the user (Shabani, Tahir, Shabankareh, Arjmandi, & Mazaheri, 2011) . The physical features of traditional Iranian houses reflect natural, cultural needs and the occupant's requirements (Mirmoghtadaee, 2009) .
Building Orientation
Topography is a necessary parameter that determines the architecture of the hot and arid area in Iran. In this region, traditional buildings are molded according to the slope of a hill of the city; and due to the sun, wind and weather, they are oriented in two distinct directions. Owing to the characteristics of sun and wind in this region, the North East-South west and North West-South East (see figure2) are suitable position for orientation in order to maximize summer and winter room's usage, as well as service rooms at the east façade (receiving west daylight) acting as a buffer zone for the heat (Pirnia, 2005; Qobadian, 2006 
Building Form
Most of the traditional houses in Iran are known to have a courtyard (see figure2). Literature reviews suggest that courtyards house type are an environmentally responsive building form for Hot-Arid climates (Ratti, Raydan, & Steemers, 2003) . These houses are common in Hot-Arid climates, and remain standing in many historical regions in the Middle East (Bekleyen & Dalkiliç, 2011) . In Iran, courtyard houses are the most prominent type of house (Moradi & Akhtarkavan, 2008) . In addition to climatic factors, this form fulfills several functions in the Hot-Arid region (Bahadori, 1978; Fathy, 1986; Ratti et al., 2003) . It usually functions as a heart of the house in the spatial, social and environmental context. A courtyard can provide security, privacy and comfort within a home. The inward-looking courtyard and the various configurations of windows constitute the day lighting channels in these houses (Belakehal, Tabet Aoul, & Bennadji, 2004) . The idea of a garden and a courtyard complements the hot and arid plateau of Iran (see figure3), and remains as significant representation of the concept of paradise during the Islamic era (Ardalan, Bakhtiar, & Nasr, 1973) .
Daylight design strategies of traditional houses
Natural light is the primary source of lighting in a building, due to the lower costs and its permanent status. Different spaces in traditional houses have unique response towards daylight (Arjmandi et al., 2010) .
Daylight elements in traditional houses
There are different daylight elements in traditional houses, which play a vital role in transferring daylight to the other spaces in the house.
Courtyard
The courtyard model provided various functions for the residents and its users. Many scholars in Iran have displayed this model as an appropriate solution to the functional, climatic, social and cultural needs of the Iranian people. Climatically, courtyards acted as efficient micro-climate controllers and important element to distribute daylight, as all of the rooms and spaces surrounds the courtyard (Bahadori, 1978 ) (see figure3).
The pool inside the courtyard is a transparent element, which plays an important role in light reflection and passing the light to the internal layers of the house (Arjmandi et al., 2010) .
Iwan
Iwan, or semi-open areas, are used to provide a shade and cool living spaces during the day (Pirnia, 2005) . The Iwan is a closed passageway in front of the rooms that permits a common life inside (an open living room inside the house). They are usually oriented to the south. It is also noted that south and east-oriented Iwans are very cool, and provide shady spots during the sweltering heat of the summer afternoons (Nabavi, Yahaya, & Goh, 2012 )(see figure4).
Shape and type of the opening
Each opening in a traditional house consists of many details that play an important role in optimizing daylight (see figure5).
Tabesh Band
It is an edge around the window that functions as a canopy. It could also be a tore with a different size. It is usually placed on the window in the room, designated for either winter or summer (Pirnia, 2005) .
Lattice Frame
These frames are beautiful wooden frames with unique motifs, which control day light, especially intense rays of the sun in the hot summer (Qobadian, 2006 
Colorful Glass
Colorful glass controls the light and creates beautiful patterns in the rooms. It is not difficult to imagine the great ambience made by rays of light, poured through the stained glass windows, in the rooms. Some special colors function as insect repellants during the hot summer days (Nabavi et al., 2012 )(see figure5).
Daylight sequences (spatial arrangement)
The spatial arrangement was collecting different spaces near each other and around the courtyard to allow light to pass by a specific sequence. After passing the courtyard as an open space, they were semi-open spaces, and their functions were semi-public. These spaces were unrestricted to open spaces, and blocked by a closed space.
In most traditional houses, in terms of lighting, the indoor area is divided into three layers. The primary layer is the one that is closed to the openings, and receives daylight from the central courtyard in a straight line. This space has the most potential in passing light to other spaces. The second layer, which is shown to be darker, is the area that gets the light from the first part, and uses natural daylight as well (Arjmandi et al., 2010) . This space works as a mediating space for the purpose of light sharing. The last layer is the one that receives the light from the intermediate area, or from the small apertures on the ceiling.
There is a daylight sequence in entering part of a traditional house as well. The first and important principle in designing the entrance is hierarchy. In a traditional house in Iran, the main entrance was made up of a vestibule (Hashti); a small enclosed traditional space that one steps into after entering the doorway. It is a decorated space with skylight, and without any windows. After this part, there are indirect corridors, which usually do not have any holes in the ceiling. After passing a corridor, the courtyard acts as a spot light inside the house (Tavassoli, 2002) . The play with both shadow and light in this sequence creates a sense and meaning for the space.
Result and Discussion
After analyzing twenty traditional houses in the Hot-Arid region of Iran, most of the daylight strategies are confirmed. The results are shown in the table 1. By and large, these strategies area as follows:
i. All of the houses follow the rule of orientation, which are North East-South west, or North West-South ii. All of these houses possess an inner rectangular courtyard and other spaces surrounding the yard. There is a pool inside the courtyard, with trees and other plants. iii. There is an entering sequence in all of these traditional houses (Bright space, semi-bright, dark and spotlight).
Only in few cases, due to the land size, vestibules are absent. iv. All the openings abide by the aforementioned rules, which are beautiful lattice wooden frame, with colorful glasses decorating the façade surrounding the courtyard. 
Conclusion
As it can be concluded from the consequences of the case study, there are many different ways for bringing daylight into the house. As far as the importance of natural light in human's life is concerned; there have been severe attempts in architecture for bringing in daylight. The traditional architecture of Iran is enriched by various openings, apertures and meaningfulness of the space, admitting daylight from more than one side of a space where possible. Most of these daylight design strategies are useful in contemporary houses design, which have unfortunately been largely forgotten. Consequently, consideration and development of the aforementioned strategies highlighted in this paper allows contemporary architects and designers to build modern architecture in a more sustainable, comfortable and self-sufficient way. 
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